Abstract-2-Amino-4-phosphonobutyrate (APB), an agonist at a unique type of glutamate receptor on depolarizing bipolar cells, caused an apparent increase in coupling between horizontal cells as evidenced by a decrease in amplitude of responses to illumination of the receptive field center and an increase in responses to illumination of the peripheral part of the receptive field. APB also caused a hyperpolarization of horizontal cells in darkness and increased the amplitude of responses to full-field illumination, which cannot be explained by an increase in electrical coupling between horizontal cells. Possible mechanisms for these actions are discussed.
INTRODUCTION
In the retinas of many vertebrates, horizontal cells contribute to the center-surround receptive field organization of cones and bipolar cells, and thus indirectly to the receptive field organization of more proximal neurons such as ganglion cells (Werblin & Dowling, 1969; Baylor, Fuortes & G'Bryan, 1971; Naka & Witkovsky, 1972; Burkhardt, 1977; Marchiafava, 1978; Mange1 & Miller, 1987) . The large receptive fields of some types of horizontal cells are due to electrical coupling through gap junctions (Kaneko, 1971) and recent evidence suggests that this coupling may be physiologically regulated; dopamine causes a decrease in electrical coupling between certain types of horizontal cells in fish and turtle (Hedden & Dowling, 1978; Teranishi, Negishi & Kato, 1983; Mange1 & Dowling, 1985; Lasater & Dowling, 1985; Piccolino, Neyton & Gerschenfeld, 1984) . In the present study we report that apparent coupling between horizontal cells in the mudpuppy retina is markedly increased in the presence of 2-amino-4-phosphonobutyrate (APB) at concentrations as low as 5 PM. This is of interest because APB is often used to block the "On''-pathway in the retina, due to its action as an agonist at a unique type of glutamate receptor thought to be restricted to depolarizing bipolar cells (Slaughter & Miller, 1981; Shiells, Falk & Naghshineh, 1981; Nawy 8r Copenhagen, 1987) . APB may also have some effects on horizontal cells (Slaughter, 1986; Nawy, Copenhagen & Lisberger, 1988) , but none that could account for an apparent increase in coupling. The present results suggest that APB might be suppressing a tonic release of a transmitter whose action on horizontal cells is similar to that of dopamine in fish, although the possibility of a direct action of APB on horizontal cells cannot be completely ruled out. The results also suggest that some of the APBinduced changes in response properties of more proximal neurons may be due to alterations in lateral interactions in the outer plexiform layer rather than solely to elimination of input from depolarizing bipolar cells.
METHODS
Intracellular recordings were made from horizontal cells in the superfused eyecup preparation of the mudpuppy (Necturus maculosus). Details of the preparation, electrical recording and light stimulation are described in detail elsewhere (Miyachi, Lukasiewicz 8c McReynolds, 1987) . The dissection was carried out in room light and the preparation was then darkadapted for 10-20 min before attempting to penetrate a cell. A tungsten-halogen lamp provided two independently-shuttered beams of white light whose intensities were adjusted by calibrated neutral density filters to the values 541
